Abstract -Methyl(bismethylthio)sulfonium salts 1 react with nucleophiles like suiphides, alkenes, and alkynes to give respectively methyltiosulphonium, thiiranium, and thiirenium salts. The reaction of 1 with alkenes or alkynes hearing a nucleophilic center inappropriatepositiongives ring closure with formation of heterocyclic compounds whose nature depend on the position of the nucleophile in the unsaturated hydrocarbons.
A new one-pot synthesis of thiiranes from alkenes and trimethylsilylsulphenyl bromide is also described. The Methyl(bi smethylt hi o) sulphoni um hex a c h lo roan t i mona t e react s w it h sulphides to give methylthio-substituted sulphonium salts 2 (Scheme 1).
The reactions were carried out with symmetric and asymmetric sulphides as well as with cyclic sulphides. Usually the thio-substituted sulphonium salts are prepared by alkylation of disulphides; however the alkylation of an asymmetric disulphide gives poor regioselectivity and the synthesis of cyclic thio-substituted sulphonium salts is not possible because of the unavailability of the corresponding disulphides. Salts 1 react with alkenes and alkynes in non nucleophi lic solvents to give thiiranium and thiirenium salts respectively (Scheme 2)2,4.
The synthesis of these stable cyclic ions is linked to the absence in solution of strong nucleophiles that usually react with these species.
The general reactivity of thiiranium and thiirenium ions with nucleophiles can be due to the attack at sulphur with formation of the unsaturated hydrocarbon or attack at carbon with ring opening of the three membered ring as shown in Scheme 3 for the thiirenium ions.
The two reaction pathwthways depend on the nucleophile even if the attack at sulphur is often masked because of the reversibility of the reaction. This was shown in the reaction of 2,3-di-t-butylthiirenium ion 3 with chloride ion in the presence of 2-butyne. The thiirenium ion 3 The easy ring opening of thiiranium and thiirenium ions by nucleophiles suggested to extend the ue of methil(bismethylthio)sulphonium ions to the cyclofunctionalization of properly substituted alkenes and alkynes (Scheme 5).
We first applied the cyclofunctionalization with the sulphonium ion 1 to o-allylphe2ols to obtained methylthio-substituted dihydrobenzofurans 6 (Scheme 6) In the reaction with the unsubstituted allylphenol we obtained also alkylthiolation at the C-6 of the heterocycle (Scheme 7). The selectivity of the reaction can be controlled by using different reaction conditions. The formation of 7 can be accomplished simply by using a two fold excess of the sulphonium salt. A reasonable selectivity for the synthesis of the dihydrohenzofuran 6a was obtained running the reaction at _400.
We have suggested for this reaction a mechanism in which the thiiranium ion initially formed undergoes nucleophilic attack by the phenolic oxygen at the internal carbon to give regiospecifically the dihydrobenzofuran ring although the possibility of ring closure to a dihydrobenzopyrane ring also exist (Scheme 8).
The sulphonium salts 17 react also with amidopropynes 8 to give the oxazoline derivatives 9 (Scheme 9). It is reasonabLe to assume in this reaction that the intermediacy of thiirenium ions 10 alLows regiospecific ring cLosure to the five membered heterocycLic ring. In fact no evidence was obtained for the presence in the reaction mixture of dihydroxaxine derivatives 11 which couLd aLso be formed (Scheme 10). In all cases the reaction of ring closure follows the simple rouLe that the heterocycLe formec is only the more favoured according the welL known Baldwin's roules From the data so far reported steams out that the methyl(bismethylthio)-sulphonium ion can be regarded as an usefull synthetic eauivaLent of a very elusive species,the methylsulphenylium ion. Following our studies, we decided to search for a compound that could behave as synthetic equivalent of a sulphur atom with both nucleophilic and electrophilic properties. We thought that a silyl-substituted sulphenyl halide might be the appropriate species to show this behaviour (Scheme 13). In fact in this derivative the sulphur atom should mantain the electrophilic properties typical of other sulphenic derivatives and the weakness of the silicon-suLphur bond should make the same atom nucleophilic too.
We tried to generate and isolate the silyl-substituted sulphenyl derivative by reaction of bis(trimethylsilyl)sulphide and bromine.
However the only products observed at room temperature were trimethylsilyl bromide and sulphur (Scheme 14). We then tried to generate the sulphenyl derivative at low temperature (-78°C) by the same reaction and to trap the intermediate by the addition of an alkene.
Following this procedure we were abLe to obtained the thiirane derivatives as shown in Scheme 15. The reaction resulted stereodefensive since the structure of the aLkene is retained in the thiirane as demonstrated by the reactions of E and Z 2-hexene which give the trans and cis thiiranes respectiveLy.
We suggest a mechanism in which the sulphenyl bromide formed from bis(trimethylsilyl)sulphide and bromine, reacts with the aLkene to give a silyl-substituted thiiranium bromide. Attack of bromide ion at siLicon gives the observed product (Scheme 16). 
